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DESCRIPTION 
WINDOW GLASS FOR AUTOMOBILE 

5 TECHNICAL FIELD 

[000 1] The present invention relates to a vehicle window glass coated with a 
paste formed of a ceramic color. 
BACKGROUND OF THE INVENTION 

[0002] Hitherto, there has been a spread of a so-called ceramic color paste for 
10 automotive window glass, which is obtained by forming a coating layer by 
screen printing of a paste (hereinafter referred to as ceramic color paste) 
formed of a ceramic color composition at an automotive window glass 
peripheral portion or central portion and its vicinity, then by drying, and then 
by baking during a bending treatment step. The ceramic color paste is baked 
15 to form a ceramic color layer. 

[0003] A ceramic color layer as an opaque adhesive layer is formed by the 
ceramic color composition by coating a glass platy body peripheral portion or 
the like with the ceramic color paste and then baking. It is used for the 
purpose of, for example, preventing deterioration of an adhesive such as 
20 urethane sealant due to ultraviolet rays, or having a concealing function and 
the like to make heat ray terminals and the like not to be seen from outside. 
[0004] Therefore, it is important for the ceramic color layer to have a function 
as an opaque colored layer and not to transmit visible light rays, particularly 
ultraviolet rays. 

25 [0005] As ceramic color pastes for this use, as they are roughly classified, ones 
in which various heat resistant coloring pigments are mixed with one based on 
an amorphous glass or one based on a crystallized type and the like are known 
(see Patent Publication l). 

In order that the ceramic color layer does not transmit the visible light 

30 rays, particularly ultraviolet rays, it is general to use a ceramic color layer of 
black color or gray color (see Patent Publication 2). 
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[0006] The ceramic color layers of black color or gray color used hitherto have 
strong tones, become conspicuous too much between glass color and body color, 
decouple glass color and body color, and have a tendency of generating 
uncomfortable feeling. Furthermore, since it is formed for the purpose of 
5 concealing trim members from vehicle exterior, the ceramic color layer was 
widely formed and had a tendency that an uncomfortable feeling was also 
strongly sensed. In recent years, in view of such problem, a ceramic color layer 
having a gradation by a fine dot pattern has been used, but it was not 
sufficient for eliminating an uncomfortable feeling. 
10 [0007] Patent Publication l: Japanese Patent Laid-open Publication 3-285844 
Patent Publication 2'- Japanese Patent Laid-open Publication 6-183784 
SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide an automotive 
window glass that is superior in external appearance, in which a ceramic color 

15 layer applied to glass does not have an uncomfortable feeling. 

[0009] According to the present invention, there is provided, in an automotive 
window glass having a ceramic color layer formed thereon, the automotive 
window glass being characterized in that a ceramic color layer is formed on an 
entire surface or part of the automotive window glass by using a ceramic color 

20 paste containing a green-color pigment in an amount of 30*80wt% relative to 
100wt% of a total of a black-color pigment and the green-color pigment, and 
that, in an L*a*b* color system, a transmitted color of the glass has a value of 
a* of -10.0 to 0.0, and a reflected color of the ceramic color layer, which is 
observed from a vehicle exterior side through the glass has L*<30.0, -10.0<a*<0, 

25 and -2<b*<8. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Fig. 1 is a front schematic view of a glass, on which a ceramic color 
layer according to each of Examples 1-5 and Comparative Examples 1-6 is 
formed. 

30 Fig. 2 is an a-a f sectional view of Fig. 1. 

DETAILED DESCRIPTION 
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[0011] In the present invention, a ceramic color layer is formed on a glass used 
for an automotive window. For example, Fig. 1 shows an automotive window 
glass 1 on which a ceramic color layer 2 according to the present invention is 
formed. 

5 [0012] The ceramic color layer 2 is formed in a condition that the ceramic color 
layer 2 is strongly attached to the glass, by printing a ceramic color paste 
formed of a lowmelting-point glass frit and a pigment onto the glass by screen 
printing or the like to have a predetermined shape, and by baking the ceramic 
color paste after the printing. 

10 [0013] The ceramic color layer 2 is formed for the purpose of preventing light 
from deteriorating an adhesive (e.g., urethane series adhesive) used for 
adhering the glass to the vehicle body. With this, it is preferable that the 
visible light transmittance of the ceramic color layer is 0.3% or lower and that 
the ultraviolet transmittance is 0.1% or lower. 

15 [0014] In a balance between the color of the automotive window glass and the 
color of the ceramic color layer, the transmitted color of the glass and the 
reflected color of the ceramic color layer cause a problem. This is because, 
when the glass is observed from vehicle exterior, the glass color is a 
transmitted color, and the color of the ceramic color layer is a reflected color 

20 observed through the glass. 

[0015] The glass is used for an automotive window. In recent years, an 
automotive window glass that has UV cutting (ultraviolet cutting) and 
infrared cutting capability is often used for the purpose of providing 
comfortableness of the vehicle interior space. The color tone of this glass that 

25 cuts ultraviolet rays and infrared rays is green color. 

[0016] In L*a*b* color system, the value of L* represents brightness, the value 
of a* represents intensity of red in + and intensity of green in -, and the value 
of b* represents intensity of yellow in + and intensity of blue in — . 
[0017] In a green-color glass that cuts ultraviolet rays and infrared rays, the 

30 value of a* of the transmitted color is in a range of -15.0 to 0.0. 
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[0018] To a glass having such color tone, it is preferable to use a mixture of a 
black-color pigment and a green-color pigment, as a pigment used for the 
ceramic color paste. 

[0019] As the black-color pigment, it is possible to use chromium oxide, copper 
5 oxide, manganese oxide or the like. As the green-color pigment, it is possible 
to use chromium oxide. 

[0020] In the mixing of the green-color pigment and the black-color pigment, it 
is preferable that the green-color pigment is in 30 to 80wt% relative to 100wt% 
of the total of the pigments. It is more preferably in 60 to 80wt%, since the 

10 green color becomes intense. 

[0021] It is preferable in LVb* color system that the reflected color of the 
ceramic color layer that is observed from the vehicle exterior side has L*<30.0. 
If L* exceeds 30, the ceramic color layer becomes too bright and conspicuous. 
It is therefore not preferable. 

15 [0022] It is preferable that the value of a* of the reflected color of the ceramic 
color layer that is observed from the vehicle exterior side is in a range of 
-10.0<a*<0. If it is a value less than -10.0, green color is sensed intensely. If 
it is greater than 0, the color tone of red color is sensed. Therefore, the case in 
which it is not in a range of -10.0<a*<0 is not preferable. 

20 [0023] Furthermore, it is preferable that the value of b* of the reflected color of 
the ceramic color layer that is observed from the vehicle exterior side is in a 
range of -2<b*<8. In case that the value of b* is less than -2, blue color is 
sensed intensely. If it exceeds 8, yellow color is sensed intensely, and that does 
not become a preferable color tone. 

25 [0024] Although the low-melting-point glass frit used for a ceramic color paste 
is not particularly limited, it is possible to use glasses such as amorphous ones, 
crystalline ones, lead-free ones, and leaded ones. 

[0025] The following non-limitative examples are illustrative of the present 
invention. 

30 EXAMPLES 1-5 AND COMPARATIVE EXAMPLES 1-6 
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[0026] In each example and each comparative example, as shown in Figure 1, 
a beltlike ceramic color layer 2 having a width of about 100mm was formed on 
a glass 1 having a height of about 100mm, a width of about 1450mm, and a 
thickness of 3.5mm. 
5 [0027] The ceramic color paste was applied by screen printing, followed by 

drying in a drying furnace at 120°C for 5 minutes, and then baking in a baking 
furnace at 650°C for 3 minutes. 

[0028] As the ceramic color paste, there was used one in which the ratio of the 
low-melting-point glass frit to the pigment was adjusted to 80-20, followed by 

10 addition of 5wt% of a resin portion and 15wt% of solvent to make 100wt%. A 
pigment composition was prepared, as shown in Table 1. 
[0029] As pigments used in examples and comparative examples, a mixed 
pigment of chromium oxide, copper oxide and manganese oxide was used as a 
black-color pigment; cobalt oxide as a blue-color pigment; chromium oxide as a 

15 green-color pigment; a mixed pigment of chromium oxide, titanium oxide and 
antimony oxide as a yellow-color pigment; and iron oxide as a red-color 
pigment. 

[0030] The reflected color was measured through the glass surface (from the 
vehicle exterior side in Fig. 2) by using MINOLTA colorimeter CR-300. The 
20 visible light ray transmittance and the ultraviolet ray transmittance were 
measured by Hitachi spectrophotometer U4000. 

[0031] In Table 1, there are shown the colors of the pigments used, the color 
tones of the ceramic color layers, the values of L*, the values of a* and the 
values of b* of the ceramic color layers in L*a*b* color system and the values of 
25 the visible light ray transmittance and the ultraviolet ray transmittance. The 
numerical values of the pigments of Table 1 are values of component ratios of 
respective pigments expressed in wt% in case that the amount of the pigment 
is in 100wt%. 
[0032] [Table l] 
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[0033] As shown in Examples 1-5 of Table 1, the color tones of the ceramic 
color layers became deep green colors by adjusting the green-color pigment to 
30-80wt% relative to 100wt% of the pigment and by using a black-color 
pigment for the remainder, thereby forming ceramic color paste layers free of 
5 uncomfortable feeling 

[0034] In Comparative Example 1, it was a conventional ceramic color paste 
layer using a black-color pigment, and the black color of the color tone was 
intense to cause uncomfortable feeling. 

[0035] One of Comparative Example 2 using a blue-color pigment in addition 
10 to black-color and green-color pigments caused a sense of blue color and 
uncomfortable feeling. 

[0036] The ceramic color layer (Comparative Example 3) formed by using only 
the green-color pigment had an intense color tone of green-color of the ceramic 
color layer relative to the color of glass. The red-color ceramic color layer 
15 (Comparative Example 6) was in a complementary color relation to green color, 
had a color tone that was more conspicuous than that of the black-color 
ceramic color layer (Comparative Example l), and was one of rather 
uncomfortable feeling. 

[0037] The ceramic color layer (Comparative Example 4) obtained by using 
20 only the blue -color pigment and the ceramic color layer (Comparative Example 
5) obtained by using only the yellow-color pigment could not satisfy 0.3% or 
less of the visible light ray transmittance and 0.1% or less of the ultraviolet 
ray transmittance. 
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